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CELLULAR WIRELESS RE-USE
STRUCTURE THAT ALLOWS SPATIAL
MULTIPLEXING AND DIVERSITY
COMMUNICATION

FIELD OF THE INVENTION

The mvention relates generally to wireless communica-
tions. More particularly, the invention relates to cellular
wireless re-use structures that allow spatial processing using,
multiple antennae.

BACKGROUND OF THE INVENTION

Wireless commumnication systems commonly include
information carrying modulated carrier signals that are wire-
lessly transmitted from a transmission source to one or more
receivers within an area or region.

FIG. 1 shows a prior art wireless cellular array system.
The cellular array system of FIG. 1 includes clusters of cells
with a base station transceiver at the center of each cell. A
first cluster (high-lighted) includes a first base station trans-
cerver 110, a second base station transceiver 120 and a third
base station transceiver 130. The first base station trans-
ceirver 110 1s included within a first cell, and includes sectors
designated as 1, 2 and 3. The second base station transceiver
120 1s included within a second cell, and includes sectors 4,
5 and 6. The third base station transceirver 120 1s included
within a third cell, and includes sectors 7, 8 and 9.

The sectors 1, 2, 3,4, 5, 6,7, 8 and 9 each include unique
transmission channels. That 1s, the transmission character-
1stics of information signals from the base station transceiv-
ers 110, 120, 130 within each sector 1s unique from the
transmission characteristics of the other sectors within the
first cluster. For example, the transmission Ifrequency in
sector 1 can be at a first frequency, whereas the transmission
frequencies of the other sectors include different transmis-
s1on frequencies. The transmission channels can be uniquely
defined by transmission frequency, transmission time, trans-
mission code or any other transmission technique that
includes independent transmission channels.

The prior art cellular array systems generally include
clusters being repeated. Therefore, the transmission charac-
teristics of each cluster are repeated. The process of repeat-
ing transmission frequencies by repeating clusters 1s gener-
ally termed frequency re-use.

A limitation of repeating transmission characteristics 1s
that the cellular array system suilers from co-channel inter-
ference. Each cluster within the cellular array system
includes the same set of transmission channels having
common transmission characteristics as every other cluster
within the cellular array system. Therefore, interference
occurs between common transmission characteristic cells of
different clusters, causing co-channel interference.

To optimize frequency spectrum allocations, frequency
re-use cellular array systems repeat transmission frequencies
from cluster to cluster. The amount of co-channel interfer-
ence between cells of neighboring clusters determines how
frequently the transmission frequencies can be re-used, and
how close cells having common transmission characteristics
can be located.

Receivers within a given sector of the prior art cellular
array systems receive information signal from a correspond-
ing base station transceiver. For example, a first receiver 140
within the first sector 1 generally receives only information
signals from first base station transceiver 110. A second
receiver 150 within the sixth sector 6 generally receives only
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information signals from the second base station transceiver
120. A third receiver 160 within the eighth sector 8 generally
receives only information signals from the third base station
transceiver 130.

The ability of wireless systems to transmit information
between transmitters and receivers 1s made difficult by
inherent characteristics of the propagation of the transmitted
signals through the surrounding environment. The transmit-
ted signals travel along multiple paths before reaching a
receiving antenna. The transmitted signals experience dii-
ferent levels of attenuation and propagation delays due to
terrain and signal reflections. The attenuation and propaga-
tion delays are dependent on the frequency of the transmit-
ted signals. The result 1s a communication channel that
exhibits fading and delay spread.

It 1s desirable to have an apparatus and method that
provides a cellular wireless communication system that can
provide enhanced information transmission capacity, mini-
mize the effects of fading, while allowing for re-use of
information carrying signals having common transmission
characteristics.

SUMMARY OF THE

INVENTION

The invention includes an apparatus and a method for a
wireless cellular communication system that provides a
cellular wireless communication system that can provide
enhanced information transmission capacity, minimize the
cllects of fading, and allows for re-use of information
carrying signals having common transmission characteris-
tics.

A first embodiment of the invention includes a cellular
wireless re-use communication system. The communication
system includes a base transceiver station cluster. The base
transceiver station cluster includes a first plurality of base
station transceivers and a plurality of common channel
areas. Each common channel area includes a unique set of
common assigned channels. Each common channel area
turther includes at least one subscriber unit. Each subscriber
unit within the common channel area receives information
signals from a second plurality of base station transceivers
through a single one of the set of common assigned channels
that correspond to the common channel area.

A second embodiment 1s similar to the first embodiment.
The second embodiment includes common assigned channel
having a common transmission characteristics. The common
transmission characteristic can include a transmission ire-
quency, a transmission time or a transmission code. For
example, the common transmission characteristic can
include a frequency-division, a time-division, a spatial-
division, a code-division, orthogonal frequency division
multiple access (OFDMA), wavelength division multiple
access (WDMA), or wavelet division multiple access tech-
niques.

A third embodiment 1s similar to the first embodiment.
The third embodiment includes the second plurality of base
station transceivers being physically located within the same
common channel area that a corresponding subscriber unit
that 1s recerving information from the second plurality of
base station transceivers 1s located.

A fourth embodiment 1s similar to the first embodiment.
The fourth embodiment includes at least one of the second
plurality of base station transceivers being physically
located outside of the common channel area that a corre-
sponding subscriber unit that i1s receiving information from
the second plurality of base station transceivers 1s located.
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A fifth embodiment 1s stmilar to the first embodiment. The
fifth embodiment includes the subscriber unit receiving
information signals from a second plurality of base station
transceivers through at least one of the set of common
assigned channels, allowing for spatial multiplexing.

A sixth embodiment 1s similar to the first embodiment.
The sixth embodiment includes the subscriber unit receiving
information signals from a second plurality of base station
transceivers through a one of the set of common assigned
channels, allowing for communication diversity. The com-
munication diversity can include transmitter diversity and/or
receiver diversity.

A seventh embodiment includes a cellular wireless re-use
communication system. The communication system
includes a plurality of base transceiver station clusters. Each
base transceiver station cluster includes at least one base
station transceiver and at least one common channel areas.
Each common channel area has a unique set of common
assigned channels. Fach common channel area includes at
least one subscriber unit. Each subscriber unit within the
common channel area receives information signals from a
second plurality of base station transceivers through at least
one of the set of common assigned channels that correspond
to the common channel area.

Other aspects and advantages of the present invention will
become apparent from the following detailed description,
taken 1 conjunction with the accompanying drawings,
illustrating by way of example the principles of the inven-
tion.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

FIG. 1 shows a prior art cellular array system.

FIG. 2 shows a receiver receiving information signals
from a plurality of transmitters.

FIGS. 3a, 356 and 3¢ show several diflerent cell architec-
tures for cellular wireless systems.

FIG. 4 shows a three-cell cluster according to an embodi-
ment of the mvention.

FIG. 5 shows a cell architecture of FIG. 3a repeated to
form an array of cells. Each cell includes the same pre-
selected transmission channels.

FIG. 6 shows the three cell structure of FI1G. 4 repeated to
form an array of cells. Each cluster includes the same
pre-selected transmission channels.

FIG. 7 shows another embodiment of the imvention.

FIG. 8 shows an overlay of an out-cell spatial multiplex-
ing architecture on a regular 3x3 re-use cell structure.

FIG. 9 shows an overlay of an in-cell spatial multiplexing,
architecture on a regular 3x3 re-use cell structure.

DETAILED DESCRIPTION

As shown 1n the drawings for purposes of i1llustration, the
invention 1s embodied 1 an apparatus and a method for a
wireless cellular communication system that provides re-use
of information carrying signals, provides for minimization
of the eflects of fading and delay spread, and allows for
enhanced information transmission capacity.

FIG. 2 shows a multiple antenna system. Signals trans-
mitted from a first transmaitter 210, a second transmitter 220
and a third transmitter 230 are received by a receiver 240.
The quality of wireless communications systems can be
improved through the use of adaptive spatial processing
using multiple antennae. Adaptive antenna processing can
be used to improve bit error rate, data rate or spectral
elliciency 1n wireless communication systems. Spatial mul-
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tiplexing and diversity communication are two prominent
spatial processing techniques provided by multiple antenna
systems.

Spatial multiplexing 1s a transmission technology that
exploits multiple antennas at both the base transceiver
station and at the subscriber units to increase the bit rate 1n
a wireless radio link with no additional power or bandwidth
consumption. Under certain conditions, spatial multiplexing
offers a linear increase 1n spectrum efliciency with the
number of antennas. For example, if N=3 antennas are used
at the transmuitter (base transceiver station) and the receiver
(subscriber unit), the stream of possibly coded information
symbols 1s split into three independent substreams. These
substreams occupy the same channel of a multiple access
protocol, the same time slot 1n a time-division multiple
access protocol, the same frequency slot in frequency-
division multiple access protocol, the same code sequence 1n
code-division multiple access protocol or the same spatial
target location in space-division multiple access protocol.
The substreams are applied separately to the N transmit
antennas and transmitted through a radio channel. Due to the
presence ol various scattering objects in the environment,
cach signal experiences multipath propagation.

The composite signals resulting from the transmission are
finally captured by an array of receiving antennas with
random phase and amplitudes. At the receiver array, a spatial
signature of each of the N signals 1s estimated. Based on the
spatial signatures, a signal processing technique 1s applied to
separate the signals, recovering the original substreams.

Two types of spatial multiplexing implementations are
possible. The first includes a single base station transceiver,
the second includes multiple base station transceivers. In the
single base station transceiver implementation, the transmit-
ter antennas that are used for multiplexing are elements of an
antenna array at a base transceiver station. In the multiple
base station transceivers i1mplementation, transmitter
antenna clements or antenna arrays are located at two or
more base station transceivers. The multiple base station
transceivers implementation as opposed to the single base
station transceiver implementation can provide information
signals that are easier to separate. Separation 1s easier
because the multiple base station transceivers antennas
transmit information signals which are received at angles of
arrival that are typically greater than the angles of arrival of
signals transmitted by single base station transceiver anten-
nas.

Diversity communication 1s a technique used in multiple
antenna-based communication system to reduce the eflects
of multi-path fading. Transmitter diversity can be obtained
by providing a transmitter with two or more (N) antennas.
These N antennas imply N channels that sufler from fading
in a statistically independent manner. Therefore, when one
channel 1s fading due to the destructive effects of multi-path
interference, another of the channels 1s unlikely to be
sullering from fading simultaneously. By virtue of the
redundancy provided by these independent channels, a
receiver can olten reduce the detrimental effects of fading.

Two types of diversity communication implementations
are possible. The first includes a single base station trans-
ceiver, the second includes multiple base station transceiv-
ers. In the single base station transceiver implementation,
the transmitter antennas that are used for transmitting infor-
mation signals are elements of an antenna array at a base
transceiver station. In the multiple base station transceivers
implementation, transmitter antenna elements or antenna
arrays are located at two or more base station transceivers.
The multiple base station transceivers implementation as
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opposed to the single base station transceiver implementa-
tion can provide enhanced diversity gain. Diversity gain 1s
improved because the multiple base station transceivers
antennas transmit information signals which are received at

angles of arrival that are typically greater than the angles of 5

arrival of signals transmitted by single base station trans-
ceiver antennas, and therefore experience highly indepen-
dent fading characteristics.

FIGS. 3a, 36 and 3¢ show several different cell architec-
tures for cellular wireless systems. Each structure includes

several base transceiver stations. For example, FIG. 3qa
includes base transceiver stations 305, 310, 315, 320, 325

and 330. FIG. 3a further includes a first subscriber unit 335
and a second subscriber unit 340. The first subscriber unit
335 receives information signals from the base transceiver
stations 305, 310, 315, 320, 325 and 330. The second
subscriber unit 340 recerves mnformation signals from the
base transceiver stations 305, 310, 330.

Spatial processing 1s possible because the subscriber units
335, 340 receive signals from more than one base trans-
ceiver station. Therefore, the mmvention provides a re-use
structure that can provide spatial multiplexing or diversity
communication.

An embodiment of the imnvention includes the base trans-
ceiver 305, 310, 315, 320, 325 and 330 transmitting infor-
mation signals at the same carrier frequency. This embodi-
ment further includes the carrier frequency of the cell
structure being adjustable to any one of several pre-selected
frequencies. Additionally, this embodiment includes repeat-
ing the cell structure shown in FIG. 3a, in which the
pre-selected frequencies are repeated for each of the cells.
The pre-selected frequencies are also referred to as common
channels. Therefore, repeating the cell structure includes
repeating the common channels. This embodiment can also
be extended so that a common channel 1s defined by the
same time slot 1n a time-division multiple access protocol
system, the same frequency slot 1n frequency-division mul-
tiple access protocol system, the same code sequence in
code-division multiple access protocol system or the same
spatial target location i space-division multiple access
protocol system.

FIG. 4 shows another embodiment of the imnvention. This
embodiment 1ncludes a cluster 410 of wireless re-use cells
415, 420, 425. Subscriber units 430, 432, 434, 436, 438
within each of the cells 415, 420, 425 can receive informa-
tion carrier signals from several base transceiver stations.
For example, a first subscriber unit 430 receives carrier
signals from a first base transceiver station 435, a second
base transceiver station 440 and a third base transceiver
station 445.

As described above, the carrier signals are transmitted
from the base transceiver stations 435, 440, 445 to the first
subscriber unit 430 over the same transmission channel.
Also as described above, each cell includes multiple pre-
selected transmission channels. However, this embodiment
includes three cells 415, 420, 423 per cluster 410. Each cell
includes a unique set of multiple pre-selected transmission
channels. As will be described later, the cluster 410 1s
repeated. Therefore, the pre-selected channels of each clus-
ter 410 are repeated, or re-used

FIG. 5 shows a cell architecture of FIG. 3a repeated to
form an array of cells. Each cell includes the same pre-
selected transmission channels. It can be appreciated that
single cell structures sufler from high interference between
cells. That 1s, a receiver in one cell will recetve some
interference signals from neighboring cells because the
neighboring cells share a common transmission channel. As
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mentioned earlier, the mterference between cells having
common transmission channels 1s termed “co-channel inter-
ference.”

Co-channel interference can be minimized through inter-
ference canceling techniques. Generally, interference can-
celing techniques are well known. However, multiple sig-
nals as provided by spatial diversity, and spatially processing
the signals recerved by multiple antenna allows ifor
improved interference canceling techniques.

FIG. 6 shows the three cell structure of FIG. 4 repeated to
form an array of cells. Each cluster includes the same
pre-selected transmission channels. As depicted, each clus-
ter (high-lighted) includes three cells. It can be appreciated
that the interference between clusters 1s less for the array of
cluster of FIG. 6 than for the array of clusters of FIG. 5. The
clusters of the array of FIG. 6 include three cells whereas the
clusters of the array of FIG. 5 include one cell. The spatial
re-use of FIG. 6 1s less than the spatial re-use of FIG. 5, and
the resulting signal co-channel interference i1s less.

FIG. 7 shows another embodiment of the mnvention. This
embodiment includes subscriber units 705, 710 receiving
information carrier signals from base transceiver units 715,
720, 725 that are physically located both within and outside
of the cell/sector each subscriber unit 1s located. That 1s, first
subscriber unit 703 receives information carrier signals from
first base transceiver unit 715 and second base transceiver
umt 720. Second subscriber unit 710 receives information
carrier signals from second base transceiver unit 720 and
third base transceiver unit 725.

The information carrier signals can include the previously
described substreams of information symbols. That 1s, the
first subscriber unit 705 and the second subscriber unit 710
can receive separate information symbol streams from more
than one base transceiver units. Therefore, the previously
described spatial multiplexing and diversity communication
can be realized. However, 1t should be noted that the
substreams are independent 1n the case of spatial multiplex-
ing, but are copies or versions of the same information
stream 1n the case of diversity communication.

The first base transceiver unit 715 and the third base
transceiver unit 725 are located outside of the cell in which
the first subscriber unit 705 and the second subscriber unit
710 are located. The first base transceiver unit 715 and the
third base transceiver unit 725, however, share the same
common channels, along with the second base transceiver
unit 720, for subscriber units located in common cells or
common channel areas within the cells or clusters. A com-
mon channel area 1s a physical area that a subscriber unit
within the area receives information signals from base
transceiver units having selected predetermined transmis-
sion characteristics. Therefore, as previously described,
within the common channel areas, spatial multiplexing and
diversity communication can be realized.

FIG. 8 shows an overlay of an out-cell spatial multiplex-
ing architecture on a regular 3x3 re-use cell structure. For
out-cell spatial multiplexing, at least one of the base station
transceivers generating signals within the common assigned
channel corresponding to the common channel area of a
corresponding subscriber unit, 1s located outside of the
common channel area. The cell structure of FIG. 8 includes
clusters of three cells. Each cell 1s divided into three sectors.
Each sector includes a different common channel or infor-
mation carrier signal frequency. A subscriber unit 810
receives information carrier signals from base transceiver
stations 820, 830, 840 located both 1nside and outside of the

cell and/or sector the subscriber unit 810 1s located.
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For FIG. 8, each sector 1, 2, 3,4, 5, 6, 7, 8, 9 includes a
unique set of transmission channels or information signal
carrier frequencies. First base transceiver station 820 1is
located within sector 1. However, second base transceiver
station 830 and third base transceiver station 840 can include
the same signal channel or transmission frequency to allow
the second base transceiver station 830 and third base
transceiver station 840 to transmit information signals to the
subscriber umt 810 simultaneously with the first base trans-
ceiver station 820 transmitting information signals to the
subscriber unit 810.

FIG. 9 shows an overlay of an 1n-cell spatial multiplexing,
architecture on a regular 3x3 re-use cell structure. For in-cell
spatial multiplexing, base station transceivers generating
signals within the common assigned channel characteristic
corresponding to the common channel area of a correspond-
ing subscriber unit, are located mside the common channel
area. Within the common channel area (high-lighted) of FIG.
9, subscriber units can receive information signals from
three separate base transceiver stations. By adding addi-
tional transmission channels to the base station transceivers
of a regular 3x3 re-use cell structure, common channel areas
can be created.

A regular 3x3 re-use cell structure can include a three cell
cluster. As shown 1n FIG. 9, the three cell cluster can include
a first cell that includes a first sector 1 having a first
transmission channel, a second sector 2 having a second
transmission channel and a third sector 3 having a third
transmission channel. The three cell cluster can further
include a second cell that includes a fourth sector 4 having
a fourth transmaission channel, a fifth sector 3 having fifth
transmission channel and sixth sector 6 having a sixth
transmission channel. The three cell cluster can further
include a third cell that includes a seventh sector 7 having a
seventh transmission channel, an eighth sector 8 having an
cighth transmission channel and a ninth sector 9 having a
ninth transmission channel. By adding transmission chan-
nels to each sector common channel areas can be created,
and subscriber unmits within a common channel area can
receive multiple information signals. For example, by add-
ing a fitth channel and a ninth channel to the base transceiver
station within the first sector 1, adding a first channel and a
ninth channel to the base transceiver station within the fifth
sector 5, and adding a first channel and a fifth channel to the
base transceiver station within the ninth sector 9, a common
channel area (high-lighted) 1s formed by the first sector 1,
the fifth sector 5 and the ninth sector 9. Therefore, subscriber
units within the high-lighted common area can receive
information signals from three base station transceivers at
either the first transmission channel, the fifth transmission
channel or the ninth transmission channel.

Subscriber units within common channel areas can also
receive 1nterference signals from neighboring common
channel areas that have common transmission channels. For
example, as shown 1 FIG. 9, other common channel areas
include the first transmission channel, the fifth transmission
channel and the ninth transmission channel. Therefore,
co-channel interference will generally be present. However,
the structure shown in FIG. 9 has minimized co-channel
interference because the common channel areas are physi-
cally spaced apart. Therefore, the interference 1s weak.
Additionally, the structure 1s uniform. Therefore, the inter-
ference 1s uniform.

The overlay of an 1n-cell spatial multiplexing architecture
on a regular 3x3 re-use cell structure of FIG. 9, 1s adaptable
to broadband wireless internet access because internet
access 1s generally very bursty. That 1s, internet access

10

15

20

25

30

35

40

45

50

55

60

65

8

information transierred between base transceiver stations
and subscriber unit tends to occur in bursts. The resulting
bursty interference 1s generally diflicult to cancel. However,
the umiform low-level interference characteristics of the
structure of FIG. 9, can be used to limit the eflects of bursty
interference within broadband wireless internet access sys-
tems.

Although specific embodiments of the invention have
been described and illustrated, the invention 1s not to be
limited to the specific forms or arrangements of parts so
described and 1llustrated. The mnvention 1s limited only by
the claims.

What 1s claimed 1s:

1. A cellular wireless re-use communication system com-
prising;:

a base transceiver station cluster, the base transceiver

station cluster comprising:

a first plurality of base station transceirvers; and

a plurality of common channel areas, each common
channel area having a unique set of common
assigned channels;

cach common channel areca comprising at least one
subscriber unit, each subscriber unit within the com-
mon channel area recerving and recovering informa-
tion signals from both the first and a second plurality
ol base station transceivers through one of the set of
common assigned channels that correspond to the
common channel area, wherein the first and second
plurality of base station transceivers spatially multi-
plex a common 1nformation signal to the subscriber
unit.

2. The cellular wireless re-use communication system of
claim 1, further comprising a plurality of base transceiver
station clusters.

3. The cellular wireless re-use communication system of
claim 1, wherein each common assigned channel comprises
a common transmission characteristic.

4. The cellular wireless re-use communication system of
claim 3, wherein the common transmission characteristic 1s
a transmission frequency.

5. The cellular wireless re-use communication system of
claim 3, wherein the common transmission characteristic 1s
a transmission time.

6. The cellular wireless re-use communication system of
claim 3, wherein the common transmission characteristic 1s
a transmission code.

7. The cellular wireless re-use communication system of
claim 3, wherein the common transmission characteristic 1s
at least one of: a frequency-division, a time-division, a
spatial-division, a code-division, orthogonal frequency divi-
sion multiple access (OFDMA), wavelength division mul-
tiple access (WDMA), wavelet division multiple access
techniques.

8. The cellular wireless re-use communication system of
claim 1, wherein the second plurality of base station trans-
ceivers generating signals within the common assigned
channel corresponding to the common channel area of a
corresponding subscriber unit, are located within the com-
mon channel area.

9. The cellular wireless re-use communication system of
claim 1, wherein at least one of the second plurality of base
station transceivers generating signals within the common
assigned channel characteristic corresponding to the com-
mon channel area of a corresponding subscriber unit, are
located outside of the common channel area.

10. The cellular wireless re-use communication system of
claim 1, wherein the subscriber unit receiving information
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signals from a second plurality of base station transceivers
rough a one of the set of common assigned channels, allows
for spatial multiplexing.

11. The cellular wireless re-use communication system of
claim 1, wherein the subscriber unit receiving information
signals from a second plurality of base station transceivers
through a one of the set of common assigned channels,
allows for communication diversity.

12. The cellular wireless re-use communication system of
claam 1, wheremn the communication diversity comprises
transmitter diversity.

13. The cellular wireless re-use communication system of
claim 1, wherein the communication diversity comprises
receiver diversity.

14. A cellular wireless re-use communication system
comprising:

a plurality of base transceiver station clusters, each base

transceiver station cluster comprising:

at least one base station transceiver; and

at least one common channel area, each common channel
area having a unique set of common assigned channels;

cach common channel area comprising at least one sub-
scriber unit, each subscriber unit within the common
channel area receiving and recovering mformation sig-
nals from both the first and a second plurality of base
station transceivers through one of the set of common
assigned channels that correspond to the common chan-
nel area, wherein the first and second plurality of base
station transceivers spatially multiplex a common
information signal to the subscriber unit.

15. A method of transmitting multiple information signals
to at least one subscriber unit within a cellular wireless
re-use communication system, the system comprising a base
transceiver station cluster, the base transceiver station clus-
ter comprising a {irst plurality of base station transceivers,
and a plurality of common channel areas, each common
channel area having a unique set of common assigned
channels, each common channel area comprising at least one
subscriber unit, the method comprising:

a second plurality of base station transceivers transmitting,
information signals through one of the set of common
assigned channels that correspond to the common chan-
nel area; and
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cach subscriber unit within the common channel area
receiving and recovering information signals from both
the first and a second plurality of base station trans-
ceivers through one of the set of common assigned
channels that correspond to the common channel area,
wherein the first and second plurality of base station
transceivers spatially multiplex a common information
signal to the subscriber unait.

16. The method of transmitting multiple information
signals to at least one subscriber unit within a cellular
wireless re-use communication system of claim 15, wherein
cach common assigned channel comprises a common trans-
mission characteristic.

17. The method of transmitting multiple nformation
signals to at least one subscriber umt within a cellular
wireless re-use communication system of claim 16, wherein
the common transmission characteristic 1s a transmission
frequency.

18. The method of transmitting multiple information
signals to at least one subscriber unit within a cellular
wireless re-use communication system of claim 16, wherein
the second plurality of base station transceivers transmitting,
signals within the common assigned channel corresponding
to the common channel area of a corresponding subscriber
unit, are located within the common channel area.

19. The method of transmitting multiple information
signals to at least one subscriber unit within a cellular
wireless re-use communication system of claim 16, wherein
the second plurality of base station transceivers transmitting,
signal within the common assigned channel corresponding
to the common channel area of a corresponding subscriber
unit, are located outside of the common channel area.

20. The method of transmitting multiple information
signals to at least one subscriber umt within a cellular
wireless re-use communication system of claim 16, wherein
the common transmission characteristic 1s at least one of: a
frequency-division, a time division, a spatial-division, a
code-division, orthogonal frequency division multiple
access (OFDMA), wavelength division multiple access
(WDMA), wavelet division multiple access techniques.
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